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CORROSION  OF  METALLIC  MATERIALS  IN  AQUEOUS 
SOLUTIONS  OF  FLUORIDES  AT  HIGH  TEMPERATURES 


E,  I.  Antonovskaya,' L.  V.  Takhtarova 
(State  Institute  of  Applied  Chemistry) 


The  considerable  aggressiveness  of  solutions  of  hydrofluoric  acid  with  respect 
to  most  metallic  materials  is  well  known.  In  moist  fluoride  salts,  especially 
in  bifluorides  and  their  aqueous  solutions,  where  the  free  acid  is  present,  con¬ 
siderable  corrosion  of  metals  occurs. 

We  have  found  only  several  studies  in  the  literature,  pertaining  to  an  in¬ 
vestigation  of  the  corrosion  resistance  of  various  materials  in  solutions  of 
fluorides  and  bifluorides  (1,  2],  A  large  number  of  studies  has  been  devoted 
to  the  corrosion  of  materials  in  aqueous  solutions  of  HF  [3-10]. 

The  corrosion  resistance  of  metals  in  hydrogen  fluoride  and  its  salts 
depends  to  a  considerable  degree. on  the  composition  of  the  films,  i.e.,  on  the 
composition  of  the  solid  phase  that  is  formed  as  a  result  of  corrosion  at  the 
metal  surface . 

For  testing  samples  of  metallic  materials  in  aqueous  solutions  of  * 
fluorides  of  different  temperatures,  we  used  test  tubes  made  of  fluoroplast-4  ' 
[teflon]  (50  ml  capacity),  with  screw  caps  of  the  same  material.  Samples  of 
the  metals  were  placed  in  these  test  tubes,  and  a  solution  of  fluoride  was 
poured  in.  The  test  tubes  were  placed  in  an  incubator,  where  they  were  kept 
at  the  desired  temperature  correct  to  +  0.5°C* 

In  tests  of  materials  in  solutions  of  ammonium  fluoride  at  temperatures 
above  80°C,  ammonium  bifluoride  is  formed,  and  the  salt  undergoes  thermal 
dissociation  [11]  into  NH^  and  HF,  as  a  result  of  which  a  slight  pressure  was 

created  in  the  hermetic  test  tubes  during  their  heating. 

The  Table  shows  the  corrosion  resistance  of  metals  in  solutions  of  fluorides 
and  bifluorides  at  different  temperatures .  For  comparison  the  right-hand  .corner 
of  the  Table  presents  the  corrosion  rates  of  the  same  metals  in  hydrofluoric 
acid. 

The  data  obtained  show  that  fluoride  solutions  are  less  aggressive  than  hydro¬ 
fluoric  acid  with  respect  to  iron -base  alloys.  Noteworthy  is  the  high  stability 
of  steel  EI-533  (lKh23N23M3D3),  both  in  hot  solutions  of  fluoride,  and  in  hydro¬ 
fluoric  acid.  • — 

Aluminum  and  its  alloys  are  greatly  decomposed  in  solutions  of  bifluorides, 
and  especially  in  hydrofluoric  acid.  They  can  be  used  in  neutral  salt  solutions. 

In  hydrofluoric  acid  the  corrosion  resistance  of  copper  and  its  alloys  depends 
on  the  presence  of  oxygen  of  the  air. 

In  hot  solutions  of  fluorides  and  hydrofluoric  acid,  copper  is  less  stable 
than  its  alloys.  In  these  solutions,  brass  and  bronze  are  subject  to  corrosion 
cracking,  with  the  deposition  of  a  spongy  copper  precipitate  on  the  surface'. 

Monel  metal  and  nickel  are  the  stablest  materials  in  hot  solutions  of  fluorides 
and  hydrofluoric  acid.  Lead  is  suitable  for  hot  solutions  of  NH^F  and 

NH.  F-HF  and  cold  solutions  of  HF. 

The  data  given  enable  us  to  recommend  a  material  for  the  construction  of 
heat  exchangers  operating  in  fluorides,  depending  on  their  properties  and  the 
temperature. 
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